Introduction {#S0001}
============

As is the case across sociodemographic groups, pain is a major health concern for Latinx-Americans -- Americans of Latin American origin or descent. Older Latinx-American adults report that pain significantly interferes with everyday life and mental health.[@CIT0001] Prior research demonstrates that Latinx-Americans bear an enhanced burden of pain, experiencing more severe clinical pain[@CIT0002],[@CIT0003] and greater pain in response to controlled laboratory stimuli[@CIT0004],[@CIT0005] relative to White-Americans. Latinx-Americans also face disproportionate structural barriers to pain care.[@CIT0006] Even after ACA-related decreases in health insurance disparity, Latinx-Americans are still more likely than any other racial or ethnic group to be uninsured.[@CIT0007] Moreover, approximately 20% of Hispanic and Latinx-Americans live below the poverty line, and nearly 45% at or below 200% of the federal poverty line,[@CIT0008] presenting additional barriers to care.[@CIT0009],[@CIT0010]

Provider-level factors further compound these disparities.[@CIT0011] Even in the context of seeking and receiving medical care, the pain of Latinx-Americans is underestimated and under-managed by clinicians relative to the pain of White-Americans across contexts and pain conditions (emergency room setting;[@CIT0012] bone fracture;[@CIT0013],[@CIT0014] cancer pain;[@CIT0015] labor pain;[@CIT0016] post-operative pain;[@CIT0017],[@CIT0018] and across contexts[@CIT0019],[@CIT0020], although two studies found no significant differences[@CIT0021],[@CIT0022]). This under-estimation of Latinx pain is consistent with cultural lay beliefs that Hispanic/Latinx-Americans are less sensitive to pain than White-Americans.[@CIT0023] Though little is known about the specific mechanisms underlying provider-level contributions to the under-treatment of Latinx-American pain, experimental research probing causal mechanisms of disparities between Black- and White-Americans suggests that racial bias is a central driver of disparities in pain management. Racial bias can engender disparities directly by influencing pain perception, assessment, and treatment decisions -- as well as indirectly via damage to the doctor-patient relationship (hindering treatment seeking).[@CIT0024] Lay perceivers demonstrate implicit (below the level of conscious awareness) perceptual biases in pain detection,[@CIT0025] and clinicians and non-clinicians reveal explicit biases in pain assessment and treatment recommendations, such that the pain of Black-Americans is under-perceived[@CIT0026]--[@CIT0029](but also see[@CIT0031]--[@CIT0033]). However, identification of mechanisms of racial bias in the context of Latinx-American pain is needed. Decrements in doctor-patient relationships and prior experience with unequal care may also result in such patients primarily seeking medical treatment when pain is most severe, resulting in greater pain when first seeking medical care. Although some work provides support for this possibility, this has not been well-established in the prior literature.[@CIT0034]

Others have suggested that disparities may be partially driven by group-level differences in patient preferences based on findings that Latinx-Americans are less likely to seek medical care for[@CIT0002],[@CIT0009] or use analgesics to treat their pain,[@CIT0006],[@CIT0035] and may be more likely to use alternative forms of care in lieu of going to the doctor, such as seeking social support from family members or prayer to cope with pain.[@CIT0006],[@CIT0036] However, inferring preference or personal choice from these observed patterns critically ignores the context of structural barriers and experiences with inadequate and unequal care that in fact constrain choice. People in general tend to turn toward alternatives to biomedical care in contexts in which symptoms are not adequately addressed by medicine.[@CIT0037] It follows that groups who have experienced disparate care may be more likely, therefore, to seek less medical care and rely more on alternative forms of care and coping. A recent, nationally representative study found that Americans report structural barriers to care (e.g., cost, insurance) and unfavorable prior experiences (most notably provider-level issues related to lack of trust and communication) as the major reasons for not seeking medical care.[@CIT0038] Consistent with this, Latinx-Americans report that expectations of racial bias and fears of discrimination fuel distrust in the medical system and contribute to observed relative under-utilization.[@CIT0009] Moreover, when Latinx-Americans do seek pain treatment, they are more likely to have their pain inadequately treated,[@CIT0039] and report more dissatisfaction with their medical care.[@CIT0040] Therefore, what has previously been interpreted as patients' "choice," when viewed in context, points toward structural, systemic, and interpersonal (including unconscious biases and unequal treatment) inequalities as prime drivers of disparities. In this way, uncovering the mechanisms that underlie these interpersonal and extrapersonal drivers in context is imperative.

To date, mechanistic investigations of interpersonal and extrapersonal mechanisms underlying pain disparities have primarily focused on the disparate treatment and perception of Black-American pain, relative to White-American pain. However, due to systematic differences in context due to history, cultural climate, and interpersonal treatment across marginalized sociodemographic groups, specific investigations within groups are necessary. Though disparities in outcomes (i.e., pain management) may appear similar across racial minority groups, mechanisms underlying these disparities are expected to differ due to qualitatively different experiential contexts. Specific social and cultural frameworks and factors relevant to Latinx-Americans may be particularly important to consider for adequately addressing their pain. For example, qualitative research and case studies suggest that Latinx-Americans may define and experience pain as transcending personal physical experiences and including interpersonal dimensions.[@CIT0041],[@CIT0042] Latinx-Americans are also more likely to report cultural values of acceptance of pain as a necessary part of life[@CIT0034],[@CIT0043] (including fatalistic beliefs that one should not attempt to change one's pain,[@CIT0044] as well as stoicism \[e.g., refraining from expressing pain\] so as not to burden close others[@CIT0036],[@CIT0041],[@CIT0045]).

Taken together, prior research suggests compounding effects that may exacerbate the burden of pain, such that Latinx-Americans face known structural barriers to care, and may experience more pain that is commonly under-treated even when care is sought and accessible. However, mechanisms underlying these disparities are unknown. Furthermore, although our recent work provides evidence that people of color may be more sensitive to others' pain relative to White-Americans,[@CIT0025],[@CIT0046] few studies have examined the impact of perceiver race -- particularly of Latinx identity -- on pain perception. Moreover, examinations of specific pain experiences and pain-related biases affecting Latinx-Americans -- the second largest racial/ethnic group in the United States -- broadly are critically under-represented in the extant literature on pain disparities. Here, we use an experimental approach -- manipulating patient race -- to determine bias in the perception of Latinx-Americans' pain relative to White-Americans' pain. We include White- and Latinx-American perceivers to probe perceiver race and ingroup effects on pain perception. We hypothesized that the pain of Latinx patients would be under-rated relative to that of White patients, and that Latinx-Americans would perceive others to be in more pain than would White-Americans. Finally, to examine a potential driver of intergroup differences in pain perception, we asked about how much pain participants would need to experience before seeking treatment.

Method {#S0002}
======

Terminology {#S0002-S2001}
-----------

Though researchers have primarily used the term "Hispanic Americans" in prior literature, we use the term "Latinx-Americans" in this manuscript to be inclusive of people of Latin American descent (Mexico, Central America, and South America), as opposed to "Hispanic Americans"-- people from Spanish-speaking nations (e.g., Spain) which excludes people from Brazil. Additionally, we refer to "race" and "racial bias" in the present work, as opposed to "ethnicity" which has been favored by others in prior work. In the current design, we expect any participant biases in perception of the pain of others to be due to race -- socially constructed, but meaningful categories of difference upon which differential treatment and opportunity are structured[@CIT0047] -- as opposed to the construct of ethnicity which refers to shared culture.

Participants {#S0002-S2002}
------------

Our full sample consisted of 261 (188 female, 72 male, 1 "prefer not to say"; 116 Latinx, 103 White, 14 Black, 13 Asian, 11 Multi-racial, 1 Native American, 2 "prefer not to say" and 1 "other"; Mean Age =18.59 years, SD Age =0.85) healthy young volunteers. To limit potential confounds with participant race (e.g., education, acculturation) and boost internal validity in this first mechanistic study, all participants were recruited from a college campus. Participants received course credit for their time, and all interested volunteers were eligible to enroll. However, to test our hypotheses and ensure powered group samples, we only included participants who self-identified as either White-American or Latinx-American in our primary analyses (see [[Supplementary Results](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul} for analyses including pain-free individuals across all races). Because stereotypes about minority and majority groups are culturally constrained, participants were excluded from analysis if they were not born in the United States. We also excluded participants who reported suffering from either current or chronic pain because current pain may influence the perception of others' pain. This left a final sample of 169 participants (85 White-American \[53 female, 32 male\] and 84 Latinx-American \[66 female, 18 male\]). This study was approved by the Texas A&M University institutional review board, and informed consent was obtained electronically from all participants before the experiment.

Stimuli {#S0002-S2003}
-------

In the primary experimental task, participants were instructed to imagine they were working in the student health clinic as part of a work-study job. In this capacity, they will be pre-screening students who come to the clinic with physical pain. They were then presented with ten short case vignettes that described a male patient in pain (adapted from Mathur and colleagues 2014).[@CIT0025] Consistent with evidence across laboratory and clinical contexts of incongruence between perceiver/clinician and patient pain ratings,[@CIT0025],[@CIT0029],[@CIT0048]--[@CIT0050] this particular paradigm has previously been shown to detect perceiver bias in perception -- even in the context of explicit pain ratings from the patient in the vignette.[@CIT0025],[@CIT0049] Given prior work suggesting that people may have different assumptions about male and female pain reporting[@CIT0023] and to hold patient reports constant, all case vignettes featured male patients. In each vignette, participants were provided with the patient's name, location and brief description of pain from the patient's perspective, and importantly, the patient's self-reported pain severity on a scale from 0 (no pain) to 10 (worst pain imaginable). The vignette set included patient pain ratings from 2--9, and injury locations of back, shoulder, neck, head, foot, finger, and tooth for realism and to capture a range of pain experiences. However, all participants saw exactly the same vignettes. Counter-balancing was used to control for order effects ([Figure 1](#F0001){ref-type="fig"}).Figure 1The vignette patient pain rating was constant, all that varied was whether the patient was Latinx or White. Participants provided ratings of how much pain they thought the patient was experiencing. The figure depicts truncated vignettes. The buttons with the hands indicate hypothetical participant responses.

To examine the impact of racial bias, each vignette was paired with a stereotypically Mexican-American name (i.e., Jesus, Juan, Luis, Jose, or Alejandro) for half of the participants, and with a stereotypically White-American name (i.e., Cody, Justin, Dylan, Kyle, or Hunter) for the other half of the sample. The robust effect of experimentally manipulated names to signal racial group membership has been demonstrated and widely replicated by social psychologists.[@CIT0051] To select names, we examined the top male baby names from the social security administration for the years 1996--97 (to correspond to the average age of the population from which our participants were drawn) in the state of Texas ([<https://www.ssa.gov/cgi-bin/namesbystate.cgi>]{.ul}). These names were expected to be familiar to, and perceived as common by, participants in this study. From the top 50 names (which were similar and overlapping for 1996--97), we excluded names that were expected to be popular across ethnicities (e.g., Michael, Jacob, Joshua, David, Daniel), and created a list of 20 names for pilot testing. Seventeen naïve raters drawn from the same population as our sample categorized these names according to perceived race ("Below are a list of names. If you had to guess the race/ethnicity of an American with this name, what would it be?"). Based on these ratings, we picked names most universally perceived to be either Mexican-American (chosen for the Latinx patient vignettes) or White/European-American.

Procedure {#S0002-S2004}
---------

This study was conducted in a university laboratory setting. All procedures were completed on a dedicated desktop computer. After providing consent, participants completed the primary task. Participants were assigned to a counterbalanced order to control for order effects (alternating between Latinx-American and White-American patients, [Figure 1](#F0001){ref-type="fig"}). All participants read the same ten vignettes (five paired with the selected Latinx-American patient names and five with the White-American patient names) and responded with how much pain they thought the patient was feeling. After reading the case vignettes, participants completed a brief questionnaire that included a manipulation check, demographic questions, a question about pain-treatment seeking, and debriefing information.

Measures {#S0002-S2005}
--------

### Pain Perception {#S0002-S2005-S3001}

The primary dependent variable was operationalized as participant perception of patient pain ("How much pain do you think \[vignette patient\] is in?"). As participants were given the rating for each patient (5 of whom were Latinx-American, and 5 of whom were White-American), the overall composite difference score between the two ratings \[Participant Pain Perception -- Provided Vignette Patient Rating\] for Latinx-American patients and White-American patients served as our measure of perceptual bias.

### Manipulation Check {#S0002-S2005-S3002}

After completing the task, participants were asked questions about the patients they viewed, including information that was provided in the vignettes as well as for the race of the patients, which was not explicitly provided in the vignettes. This was to confirm that participants' perceptions of patients' races matched our initial pilot testing. Consistent with predictions, participants generally perceived the patients with Latinx names as being Hispanic/Latinx-American (92.31%; range across the five names: 78.75--96.25%) and White patients as being White-American (84.38%; range across the five names: 78.75--90.00%).

### Demographic Questions {#S0002-S2005-S3003}

Participants self-reported their age, sex, race, place of birth, their mother's place of birth, their father's place of birth, and whether or not they had current pain or chronic pain.

### Prior Experiences with Pain and Seeking Pain Treatment {#S0002-S2005-S3004}

Participants were asked to elaborate on their own prior experiences with pain, though this qualitative data is not discussed in the present paper. Participants then answered the following question: "If/When you are in pain, how intense would your pain have to be for you to go see a doctor?" on a 0 (no pain) −10 (worst pain imaginable) scale.

Data Reduction {#S0002-S2006}
--------------

To operationalize pain perception (the primary dependent variable), we computed a difference score for each vignette \[Study Participant Rating -- Vignette Patient Rating\]. In this way, a negative score would reflect under-perception or underestimation of the vignette patient's pain, and a positive score would reflect over-perception or overestimation of the patient's pain. Thus, each difference score takes into account the participants' pain ratings, as well as the patients' pain ratings. In other words, this score is the participant response controlling for patient ratings provided in the vignettes. Since participants were explicitly given the vignette patients' self-reported pain rating, if they simply believed the patient, they would provide an identical pain rating to the patients' self-reported pain rating, and have a difference score of zero for that vignette. We then computed composite averages of the raw difference scores for all Latinx-American vignettes, and all White-American vignettes, separately. Main effects of vignette patient race represent a conservative measure of patient race-related pain perceptual bias. As vignettes across participants were identical and either paired with a White or Latinx name, any bias based on vignette patient race can only be due to perceived patient race.

Data Analyses {#S0002-S2007}
-------------

All data analyses were conducted using SPSS (version 25; IBM Corp, Armonk, NY). We conducted a 2 (Participant Race: Latinx-American, White-American) by 2 (Vignette Patient Race: Latinx-American, White-American) repeated measures ANOVA on pain perception ratings (difference scores). We also conducted a one-way ANOVA, with participant race as a between-subjects factor, on the pain intensity necessary to prompt treatment-seeking. Secondary analyses included a separate 2 (Participant Race: Latinx-American, White-American) by 2 (Vignette Patient Race: Latinx-American, White-American) repeated measures ANOVA on only the first two trials to help control for potential influence of socially desirable responding. We considered the possibility that participants may become aware that the study was about the direct comparison of Latinx-American patients and White-American patients as the study progressed. To further clarify observed effects, we employed independent-samples *t*-tests to examine between-participant group effects and paired-samples t-tests to examine within-participant group effects. We also examined potential effects of participant sex, order and reaction time ([[Supplementary Results](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul}, [[Figure S1](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul}).

Results {#S0003}
=======

Results revealed a significant main effect of participant race, such that Latinx-American participants perceived patients to be in more pain (M=0.13, SE=0.08), relative to White-American participants (M=−0.08, SE=0.08), *F*(1,167)=4.02, *p*=0.047, η~p~^2^=0.023, [Figure 2](#F0002){ref-type="fig"}. When examining only the first two trials (when participants would have seen only one vignette of each patient race, and thus may have been less aware that the study was about comparing Latinx-American and White-American patients), the main effect of participant race held, such that Latinx-American participants (M=−0.28, SE=0.10) still perceived more pain in the vignettes relative to White-American participants (M=−0.59, SE=0.10), *F*(1,167)=4.41, *p=*0.037, η~p~^2^=0.026.Figure 2Group difference in pain perception, operationalized as a difference score. Error bars represent standard error of the mean (SEM) for each cell.

Results also revealed a significant main effect of vignette patient race *F*(1,167)=5.13, *p*=0.025, η~p~^2^=0.030, such that Latinx-American vignette patients were perceived to be in more pain (M=0.11, SE=0.07) relative to White-American patients (M=−0.06, SE=0.07). However, the main effect was not significant when only examining the first two trials, *F*(1,167)=2.44, *p*=0.120, η~p~^2^=0.014. Furthermore, though the interaction between participant race and patient race was not significant *F*(1,167)=1.78, *p*=0.184, η~p~^2^=0.011, the pattern of results suggests that the main effect of patient race was primarily driven by Latinx-American participants, who ascribed Latinx-American patients with more pain (M=0.26, SE=0.10) than did White-American participants (M=−0.05, SE=0.09), *t*(167)=2.42, *p*=0.017, *d*=0.37.

Finally, results revealed a significant main effect of participant race on treatment seeking, such that Latinx-American participants reported they would have to feel significantly more pain before they would go to see a doctor (M=7.20, SE=0.18), relative to White-American participants (M=6.62, SE=0.18), *F*(1,167)=5.43, *p*=0.021, η~p~^2^=0.031, [Figure 3](#F0003){ref-type="fig"}.Figure 3Group differences in pain treatment seeking. Error bars represent standard error of the mean (SEM) for each cell.

Discussion {#S0004}
==========

Latinx-Americans are underserved across healthcare contexts, and their pain is undertreated. Empirical work examining why these pain disparities exist is limited, but prior investigations of disparities among other sociodemographic groups suggests that racial bias may be a primary contributor.[@CIT0050] The present study is one of the first to examine how Latinx identity -- from both the perceiver and the patient perspective -- may influence the disparate treatment of Latinx-Americans' pain. To our knowledge, only two prior studies have used experimental methods to examine racial bias in response to the pain of Latinx-Americans.[@CIT0030],[@CIT0022] In contrast to clinical findings, these experimental studies did not find a bias in recommended opioid treatment based on patient race. Both previous studies were limited by inclusion of a small percentage of Latinx-American participants, and thus lacked the ability to examine perceiver race effects. In this way, the recruitment of a sizable sample of both Latinx-American and White-American participants allowed for powered examinations of effects related to perceiver Latinx-identity in the context of responding to the pain of Latinx patients. Further, our examination of pain perception probes an arguably more fundamental cognitive process underlying treatment recommendations, whereas decisions related to opioid recommendations are likely complicated by concerns other than patient pain experience (e.g., concerns about addiction or misuse). Contrary to our hypotheses based on clinical and epidemiological data, but somewhat consistent with limited prior experimental work on opioid recommendations,[@CIT0030],[@CIT0022] we did not find Latinx-American patients were perceived to feel less pain than White-American patients. Rather, participants perceived that Latinx-American patients felt more pain than White-American patients. However, this moderate effect only emerged after presentation of several vignettes and was not present when only looking at the first two trials, when participants may have been less likely to detect the study's focus on disparities between Latinx- and White-Americans. This effect was also smaller and not statistically significant when perceptual bias was coded as a categorical relative score ([[Supplementary Results](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul}). A prior study found that while people underestimated the pain of Black-American patients when race was presented implicitly, the effect reversed (i.e., participants ascribed more pain to Black-American patients) when race was presented explicitly.[@CIT0025] In the current study, participants read the names of the patients before deciding their response. It is possible that, although the direct comparison between Latinx and White patients in the current study may have started out more implicit, this comparison arguably became more explicit to participants with the presentation of additional vignettes. In other words, as the race comparison may have become more salient with multiple vignettes, participants may have started to respond in more socially desirable ways in an effort to not appear biased[@CIT0052] or in ways that are counter to known societal biases or disparities.

Notably, we also found a moderate sized main effect of participant race, such that Latinx-American participants were more perceptive of patients' pain in general, irrespective of patient race, relative to White-American participants. Even when explicitly provided with patients' pain ratings, Latinx-American participants ascribed patients more pain, relative to White-American participants, who tended to perceive patients were in less pain than they reported. Importantly, this effect was robust and held consistent when only examining the first two trials, as well as when pain ratings were coded as a categorical relative score ([[Supplementary Results](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul}). This finding adds to prior work showing that, among clinicians, people of color and women demonstrate less racial bias than majority group members against Black-Americans.[@CIT0053] In previous experimental research, Black-American participants also demonstrated heightened sensitivity to others' pain.[@CIT0025],[@CIT0046] These findings are contrary to prior work demonstrating that people generally underestimate the pain of others,[@CIT0054] though this prior work is limited by the use of predominantly White-American samples. Therefore, it is possible that certain sociodemographic groups -- perhaps those with more experience with discrimination or disparate medical care -- may be more perceptive of the pain of other people.

An alternative plausible explanation of the main effect of participant race is that while Latinx-American participants were more skeptical of patients' pain ratings, White-American participants may have been more "accurate," since their ratings differed less from the neutral point of 0. However, this interpretation assumes that the absolute value of score deviation is more problematic than the direction of this deviation. The different directions of pain ascription (under-estimation of pain, versus over-estimation) yield different ramifications, and are not equal. The pain of people of color is under-treated,[@CIT0012] therefore under-estimation of their pain serves to further compound pain disparities. On the other hand, perceiving that patients are in more pain than they report may counteract the direction of disparity and may also reflect perceptions of social cognitive processes involved in providing a pain rating to a doctor (e.g., belief that you won't be believed if you rate high pain).

The present work also documents an additional potential source of disparities: Latinx-Americans report that their pain needs to be more intense before seeking medical attention, relative to White-Americans. This finding provides added context for interpretation of previous work that has shown that Latinx-Americans are less likely to seek medical treatment for pain, relative to White-Americans,[@CIT0002],[@CIT0009] indicating that delay is not due to less pain experience -- and perhaps quite the contrary. It necessarily follows that if one needs to be in more pain before seeking medical treatment for pain, one would be in more pain when first presenting in clinical contexts. While others have suggested that Latinx-Americans may delay treatment seeking preferring alternative forms of care for their pain (not involving a formal medical setting, such as home remedies or spiritual support),[@CIT0006] such an interpretation does not consider larger societal contexts and inequities in clinical contexts. For example, Latinx-Americans may only seek medical care for more severe pain due to structural factors such as access to care (e.g., costs[@CIT0008] or issues with insurance coverage),[@CIT0007] as well as social and cultural factors, such as negative prior experiences with their physicians,[@CIT0040] fear of discrimination or mistrust in the medical system.[@CIT0009],[@CIT0055] Future work is needed to explore the relative contributions of these mechanisms in relevant contexts to the behavior of reserving treatment seeking for high severity pain. The role of these mechanisms in the production and maintenance of pain disparities also needs to be further explored.

The cultural awareness that others may be in more pain than they appear upon presenting to medical settings may represent a mechanism underlying both of the significant main effects observed in the present work -- Latinx-Americans' heightened sensitivity to others' pain, as well as the higher pain threshold needed before seeking medical attention. Prior work suggests that socially constructed cultural norms and values may influence the reporting and perception of pain. For example, a few researchers have posited that women may under-report their pain -- contrary to stereotypes about women being more expressive of pain -- due to fears of seeming overly emotional or overexaggerating their pain, perhaps contributing to pervasive gender disparities in the treatment of pain.[@CIT0056] As Latinx-American participants reported that their pain would need to be more intense before seeking medical attention, they may have been more attuned to patients (and particularly other Latinx-American patients) potentially being in more pain than they report. However, pain perception was not correlated with the treatment seeking variable in the present study ([[Supplementary Results](https://www.dovepress.com/get_supplementary_file.php?f=217866.docx)]{.ul}).

Another potential driver of the main effects of participant race may be experiences of discrimination, or threats to belonging more generally. Prior work suggests that experiences of social exclusion enhance perceptual sensitivity to others' social cues,[@CIT0057] as well as the ability to manage others' emotions.[@CIT0058] To the extent that Latinx-Americans frequently contend with discrimination, stigma, and social exclusion, this too may explain Latinx-American participants perceiving more pain in all patients, relative to White-American participants. Future work is needed to probe the role of these mechanisms, as well as other social contextual factors, in giving rise to pain disparities.[@CIT0059],[@CIT0060]

Strengths of the current study include implementation of a controlled experimental approach and recruitment and equal representation of Latinx-American participants. The experimental design using identical vignettes differing only by implied race allowed for rigorous and conservative probing of biases in the perception of Latinx vs White pain. Thus, by maximizing internal validity, we control for numerous factors other than race that may influence response to pain reports in clinical settings. Equal representation of Latinx-Americans allowed us to probe perceiver race and inter-group effects. Representation is critically important in disparities research. Basing strategies to eliminate pain disparities on work conducted among predominantly majority group members will likely be ineffective; and specific mechanisms underlying disparities are expected to differ based on groups' unique histories, current sociopolitical climates, and systematic differences in interpersonal experiences. Future pain disparities research will need to consider these nuanced factors.

Though the primary task had numerous advantages (capitalizing on internal validity and mundane realism), the task was also quite conservative. Participants were asked how much pain they perceived in patients after being explicitly presented with patients' pain ratings --these ratings may have served as an anchor and made it harder to detect effects. However, this conservative design, while increasing the possibility that no effects would be detected, bolsters confidence in the observed significant results. Indeed, clinician consideration of explicit patient pain ratings in addition to clinical descriptions has been shown to decrease pain evaluation biases.[@CIT0049] Furthermore, this design has ecological validity in that an explicit patient self-reported pain rating is almost always provided in clinical contexts -- yet, disparities in pain treatment persist. Another limitation of the current study is that all participants were young healthy volunteers. On the one hand, this minimized variability between Latinx-American and White-American participants, as all participants were highly educated and acculturated within a similar context. However, this also means that this Latinx-American sample is somewhat homogeneous (young, educated, geographically constrained), and therefore does not fully represent the broader Latinx-American population. Therefore, future studies are needed to capture diversity and boost the generalizability of the present findings. Finally, although similar patterns are expected among practitioner samples as previous research has shown that clinicians and laypeople are similarly susceptible to racial bias,[@CIT0050],[@CIT0061] replication of these effects among practitioner samples is warranted.

The current results extend prior work in several novel directions, and have a number of relevant clinical implications. Specifically, these results may be informative for clinicians in drawing attention to the influence of social and cultural factors on pain perception and reporting. For example, the result that Latinx-Americans may be in more pain when first seeking care suggests that the influence of widely-held cultural beliefs that Latinx-Americans are less sensitive to pain[@CIT0023] in clinical contexts may be especially harmful. To the extent that Latinx-Americans were more sensitive to the pain of others in the current work, irrespective of race, these results may also potentially suggest that increasing diversity and representation in the medical field could be a fruitful avenue for addressing pain disparities, particularly for patients of color.[@CIT0062] Indeed, a recent study found that Latinx-American nurses were more perceptive of the pain of Latinx-American patients than White patients,[@CIT0063] and others have shown that perceptions of similarity and patients' levels of identification with their healthcare providers are related to improved health outcomes.[@CIT0064] This also adds to similar calls for increased representation based on prior literature on racial concordance, which suggests that having a healthcare provider of the same race may also improve patient experience via increased interaction with their healthcare provider[@CIT0065] and patient satisfaction.[@CIT0066]

Taken together, the results from the present study suggest that mechanisms underlying pain disparities are complex, and that contributing factors need to be examined across diverse sociodemographic groups and relevant contexts. More research is needed on how variability in cultural norms, expectations, and experiences between and within groups may influence pain experience, treatment seeking behavior, and the conceptualization and understanding of the pain (and pain reports) of others.
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